A case of familial hypokalaemic periodic paralysis is described together with the management of anaesthesia for caesarian section. There u'as no ad7.'erse reaction to muscle relaxant drztgs.
Familial hypokalaemic periodic paralysis is a rare disease characterized bv attacks of muscle weakness. During an attack there is flaccid paralysis of the muscles of the limbs and trunk, but facial, respiratory and pharyngeal muscles are usually spared. The legs are affected earlier and more severely than the arms, and the distribution may be asymmetrical.
During an attack potassium ions enter the cells and serum potassium concentration and urinary potassium output both fall. Attacks may be precipitated by administration of glucose, insulin, adrenaline, and corticosteroids, or In' natural events such as large carbohydrate meals, trauma, unusual exercise, menstruation, infectious disease and cold. \\'eakness occurs at a serum potassium concentration of :{ mmol/l and is severe at a level of 2-2·5 11111101/1. Electrocardiography may show arrhythmias or evidence of hypokalaemia. There may also be :iodium and water retention with an increase in blood pressure and weight; cardiac failure may occur. Serum enzyme levels Illay be ele\'ated.
The disease is tllought to be inherited as an autosomal dominant with reduced penetrance in females, since it is several times more common in males. Onset is usualh' in the late first, or the second decade, the "disease reaching its maximum in the third decade, and regressing in later life. Some cases occur in association with thyrotoxicosis and attacks cease when the pa"tient is made euthyroid. i\naesthesia in ,t patient with the hypokalaemic form of periodic paralysis was reported by Silver and Discavage (1975) ; their patient experienced episodes of weakness following anaesthetic techniques using suxamethonium. Non-depolarizing relaxants were not used. CASE REPORT J,H., an obese female !'.Iaori, was first anaesthetized for a diagnostic uterine curettage when aged 26. Thiopentone, nitrous oxide, oxygen, and halothane were used with no reported adverse effect.
Three years later she was admitted to hospital when 24 weeks pregnant. For one month she had noticed weakness of her limbs, associated with a mild aching in the muscles. This had increased dramatically during the previous 24 hours, so that she was unable to stand or e\'en sit unaided. A flaccid paral)'sis was found affecting the legs and to a lesser extent the trunk and arms. Facial and bulbar muscles were unaffected and respiration was adequate. Blood pressure was 11O/8i) mm Hg; serum potassium 2·:2 mmol/l, urinary potassium excretion was diminished, while thYlOid function tests, electromyography and nerve conduction studies were normal. Xo agents likely to produce hypokalaemia had been taken. Of note were the following raised serum enzyme levels: lactic dehydrogenase 467 ull (normal 223-430), and creatine phosphokinase 552 ull (normal for females-less than ()f)). Her mother and sister had had similar attacks of weakness during several pregnancies, and had also suffered from pre-eclamptic toxaemia. Familial hypokalaemic periodic paralysis was diagnosed and the patient was effectively treated with intravenous, and later oral, potassium salts, on which she was discharged from hospital.
She was readmitted when 37 weeks pregnant because of increasing pre-eclamptic toxaemia. Her blood pressure was 210/140 mm Hg and she had a severe headache. Because her toxaemia was not controlled with phenobarbitone, pethidine, promethazine and hydrallazine, caesarean section was undertaken. Knowing of no reported adverse reactions to muscle relaxants and being presented with the case at short notice, the author decided upon a conventional general anaesthetic technique. Serum potassium on the day of operation was 3·0 mmol/L The patient weighed approximately 95 kg. Premedication was with atropine 0·6 mg and mist. magnesium trisilicate 15 ml given 45 minutes preoperatively.
Anaesthesia was induced with thiopentone 275 mg and suxamethonium 100 mg was administered to facilitate tracheal intubation. Fasciculations were seen and an endotracheal tube passed. Relaxation was not good, however, and a brief episode of straining and coughing resulted. Anaesthesia was maintained with nitrous oxide and oxygen. After return of muscle tone, further relaxation was obtained with d-tubocurarine 30 mg, another 5 mg being given after about 30 minutes because of movements. Papaveretum 10 mg was given after delivery of a live female infant. An oesophageal temperature probe showed a normal temperature (36·g°C) throughout. No cardiac irregularities were noted.
The operation was completed 55 minutes after induction. Atropine 1· 2 mg and neostigmine 2·5 mg were given intravenously and the patient awoke, respiration was adequate and she was extubated. A slight tracheal tug persisted, however, for about ten minutes.
Blood loss during the operation was about 300 ml and the only intravenous fluid given was 100 ml of a 5% solution of dextrose. A further 500 ml were given over the next two hours.
No further weakness occurred during her stay in hospital. The day following operation serum potassium was 3·3 mmol/1. Oral potassium salts were recommenced.
DISCUSSION
Periodic paralysis occurring in the second and third trimester of pregnancy have been reported by Egan and Klein (1959) and Ecker and Carson (1953) , although these occurred in the hyperkalaemic form of the disease. An association with pre-eclamptic toxaemia is not unexpected in view of the sodium and water retention which may occur.
The apparent resistance of this patient to suxamethonium may be due in part to a relatively inadequate dose of thiopentone considering the patient's weight. However, when extracellular potassium concentration is low, the cell membrane is hyperpolarized and a resistance to the action of depolarizing muscle relaxants, with sensitivity to the nondepolarizing type might be expected. The paralysis which occurred in the case described by Siler and Discavage (1975) came on several hours after the conclusion of the anaesthetic and was probably related more to operative stress and glucose load than the use of suxamethonium. The dose of d-tubocurarine used in the present case did not lead to grossly prolonged muscle weakness even though the dose was on the high side, nor did the infusion of a small quantity of 5% dextrose solution have any adverse effect. In this case a raised creatine phosphokinase level was not associated with any rise in temperature following suxamethonium administration, and the patient's previous exposure to halothane, although brief, was uneventful.
Recommendations for anaesthesia in this disease are similar to those suggested by Miller and Katz (1973) :
1. Throughout the patient's stay in hospital, care should be taken to avoid factors liable to precipitate attacks, including large infusions of dextrose solutions. Serum potassium levels must be monitored and potassium salts given by the appropriate route. Special care would be needed if digoxin were used.
2. During operation the E.C.G. should be monitored. Central venous pressure measurement may be necessary in major operations due to the tendency to fluid retention and cardiac failure. The cautious use of either depolarizing or non-depolarizing muscle relaxants does not appear to be contra-indicated.
3. Careful observation is necessary in the postoperative period as episodes of paralysis may occur after several hours, and facilities for intubation and respiratory assistance should be readily available.
